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(57) 
A system facilitates initialization of devices in a cable modem 
network. The system may provide downstream channels for 
transmitting data to the devices and upstream channels for 
receiving data from the devices. At least one of the upstream 
channels may be dedicated to providing initialization oppor 
tunities. This dedicated upstream channel(s) includes less 
than all of the upstream channels. The system may transmit 
upstream channel identifiers on the downstream channels, 
where each of the upstream channel identifiers identifies one 
of the upstream channels. The system receives initialization 
data on the dedicated upstream channel(s). 
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1. 

USING DEDICATED UPSTREAM 
CHANNEL(S) FORCABLE MODEM 

INITIALIZATION 

RELATED APPLICATION 

This application claims priority under 35 U.S.C. S 119 
based on U.S. Provisional Application No. 60/486,910, filed 
Jul. 15, 2003, the disclosure of which is incorporated herein 
by reference. 

BACKGROUND 

1. Field of the Invention 
Systems and methods consistent with the principles of the 

invention relate generally to data communication and, more 
particularly, to data communication within cable modem sys 
temS. 

2. Description of Related Art 
In cable modem systems, a cable modem termination sys 

tem (CMTS) at one end of a cable network typically services 
multiple cable modems (CMs) connected to the cable net 
work. CMs are generally installed locally at the end-user's 
location, and communicate with the CMTS, which may be 
installed at a cable company's facility. The CMTS transmits 
data and messages to the CMs in a “downstream direction 
and receives data bursts from the CMs in an “upstream” 
direction. 

Data over Cable Service Interface Specification (DOCSIS) 
is a commonly used communications protocol that defines 
interface requirements for CMs. DOCSIS 2.0, for example, 
builds upon the capabilities of DOCSIS 1.0 and DOCSIS 1.1 
and adds throughput in the upstream portion of the cable 
system. This increased upstream data capacity enables sym 
metrical and time-critical services such as videoconferencing 
and peer-to-peer applications. When sharing a communica 
tion channel with a CMTS, the CMs may use modulation 
schemes in which the modems transmit data bursts to the 
CMTS during designated time intervals. 
CMTSs typically receive data though a number of physical 

ports and further distinguish between different frequencies or 
“channels' of data using a number of internal receivers. Cur 
rent CMTSs typically have a fixed relationship between their 
internal receivers and the physical ports. 

Certain data communication, such as Voice over Internet 
protocol (VoIP), may require data blocks to be transmitted on 
an upstream channel on a periodic basis, such as once in every 
10 ms, 20 ms, or 30 ms time interval. The same time period 
may be allocated to the data communication within each time 
interval. It is important to use each upstream channel as fully 
as possible. Therefore, data blocks from different data com 
munications may be packed together as much as possible. 
CM initialization requires that certain information be com 

municated from the CMs to the CMTS on the upstream chan 
nels. As a result, CM initialization requires a lot of bandwidth, 
thereby limiting the amount of data communication that can 
occur on the upstream channels. 
CM initialization includes two characteristics: initial main 

tenance and registration. For initial maintenance, the CMTS 
allocates a certain portion of every time interval for initial 
ization of CMs. For example, the CMTS allocates 1.6 ms 
within each 10 ms time interval for initialization of a CM. 
During registration, a CM transmits a large packet (e.g., 1500 
byte registration packet) to the CMTS. The packet must be 
transmitted without any disturbances and cannot be frag 
mented. 
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2 
CM initialization may not occur during every time interval. 

The CMTS, nevertheless, must allocate a portion of each time 
interval for CM initialization. For example, a 1.6 ms period of 
each time interval may be dedicated to CM initialization, 
leaving an 8.4 ms period for other data communication. When 
the 1.6 ms period is not used for CM initialization, then this 
period is wasted, leading to an inefficient use of upstream 
channel bandwidth. 

Accordingly, there is a need to more efficiently use 
upstream channel bandwidth in cable modem systems. 

SUMMARY 

Systems and methods consistent with the principles of the 
invention address this and other needs by dedicating one 
upstream channel for use in cable modem initialization. The 
remaining upstream channels remain free to handle data com 
munications. 

In accordance with one aspect of the invention as embodied 
and broadly described herein, a method for initializing 
devices in a cable modem system is provided. The method, 
which is performed by at least one of the devices, includes 
receiving upstream channel identifiers on downstream chan 
nels. Each of the upstream channel identifiers identifies one of 
a group of upstream channels. At least one of the upstream 
channels is dedicated to providing initialization opportuni 
ties. Theat least one upstream channel includes less than all of 
the upstream channels. The method also includes reading 
from a first one of the upstream channels identified by a first 
one of the upstream channel identifiers, determining whether 
the first upstream channel is the at least one upstream channel 
that provides initialization opportunities, and performing ini 
tialization when the first upstream channel is the at least one 
upstream channel. 

According to another aspect, a system for initializing 
devices in a cable modem network is provided. The system 
may provide downstream channels for transmitting data to the 
devices and upstream channels for receiving data from the 
devices. At least one of the upstream channels is dedicated to 
providing initialization opportunities. The system may also 
transmit upstream channel identifiers, which identify the 
upstream channels, on the downstream channels and receive 
initialization data on the at least one upstream channel. 

According to yet another aspect, a cable modem termina 
tion system includes input ports and receivers connected to 
the input ports. The input ports are configured to receive data 
on upstream channels from multiple cable modems. At least 
one of the upstream channels is dedicated to receiving initial 
ization data from the cable modems. The at least one upstream 
channel includes less than all of the upstream channels. The 
receivers are configured to process the data, including the 
initialization data, from the cable modems. 

According to a further aspect, a cable modem termination 
system includes input ports and receivers connected to the 
input ports. The input ports are configured to receive data 
associated with multiple upstream channels. One of the 
upstream channels may transport initialization data and oth 
ers of the upstream channels may transport no initialization 
data. The receivers correspond to the upstream channels and 
are configured to process the data received by the input ports. 

According to another aspect, a cable modem system 
includes a cable modem termination system connected to 
multiple cable modems via upstream channels and down 
stream channels. The cable modem termination system is 
configured to provide initialization opportunities for the cable 
modems on at least one of the upstream channels, where the 
at least one upstream channel is dedicated to handling cable 
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modem initialization. The cable modem termination system 
is further configured to transmit upstream channel identifiers 
on the downstream channels, where each of the upstream 
channel identifiers identifies one of the upstream channels. 
The cable modem termination system is also configured to 
receive initialization data on the at least one upstream chan 
nel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of this specification, illustrate embodi 
ments of the invention and, together with the description, 
explain the invention. In the drawings, 

FIG. 1 is a diagram illustrating an exemplary system in 
which systems and methods consistent with the principles of 
the invention may be implemented; 

FIG. 2 is a diagram of exemplary upstream/downstream 
communications between a CMTS and multiple CMs in the 
system of FIG. 1 according to an implementation consistent 
with the principles of invention; 

FIG. 3 is an exemplary diagram of a portion of the CMTS 
according to an implementation consistent with the principles 
of invention; 

FIGS. 4A and 4B illustrate exemplary communication 
according to an implementation consistent with the principles 
of the invention; 

FIG. 5 is a flowchart of exemplary processing for perform 
ing CM initialization according to an implementation consis 
tent with the principles of the invention; 

FIG. 6 is an exemplary diagram of a portion of the CMTS 
according to another implementation consistent with the prin 
ciples of the invention; and 

FIG. 7 is an exemplary diagram of a portion of the CMTS 
according to yet another implementation consistent with the 
principles of the invention. 

DETAILED DESCRIPTION 

The following detailed description of the invention refers 
to the accompanying drawings. The same reference numbers 
may be used in different drawings to identify the same or 
similar elements. Also, the following detailed description 
does not limit the invention. Instead, the scope of the inven 
tion is defined by the appended claims and equivalents. 

Systems and methods consistent with the principles of the 
invention may provide a dedicated upstream channel for use 
in cable modem initialization. The dedicated upstream chan 
nel is “dedicated such that it provides cable modem initial 
ization opportunities, while the other remaining upstream 
channels provide no initialization opportunities. The remain 
ing upstream channels may remain free to handle data com 
munications. This leads to more efficient use of the upstream 
channel bandwidth. 

System Configuration 

FIG. 1 is a diagram illustrating an exemplary system 100 in 
which systems and methods consistent with principles of the 
invention may be implemented. System 100 may include a 
number of end users 110-1 through 110-N (collectively 
referred to as end users 110, where N21), a number of cable 
modems (CMs) 120-1 through 120-M (collectively referred 
to as CMs 120, where M21), a cable network 130, a cable 
modem termination system (CMTS) 140, and a network 150. 
End users 110 may connect to cable network 130 through 

CMs 120. CMs 120 typically are installed local to end users 
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4 
110. End users 110 may include a device or a network (e.g., a 
local area network (LAN)) of devices that may include a 
television, a computer, a telephone, or any other type of 
equipment that can receive and/or send data via cable network 
130. A LAN at an end user 110 may include one or more wired 
networks and/or wireless networks served by, for example, a 
Switch, router, or a computer's network interface. 
CMs 120 may include devices, such as cable modems, that 

are available from a number of manufacturers. CMs 120 may 
receive data from CMTS 140 via a downstream path and send 
the data to one or more end users 110. CMs 120 may also 
transmit data to CMTS 140 via an upstream path. CMs 120 
may connect with cable network 130 via coaxial cables/opti 
cal fibers. Cable network 130 may include a coaxial or hybrid 
optical fiber/coaxial (HFC) cable network. 
CMTS 140 may facilitate communications between CMs 

120 and network 150. CMTS 140 may be maintained by a 
cable company at a facility in relative proximity to end users 
110. CMTS 140 may include a number of upstream channels 
(i.e., from CMs 120 to CMTS 140) and downstream channels 
(i.e., from CMTS 140 to CMs 120). For example, the group of 
CMs 120 may be served by sixteen upstream channels and 
four downstream channels. The downstream channels may be 
higher bandwidth channels than the upstream channels. CMs 
120 may transmit data units, called bursts, to CMTS 140 
during pre-assigned time slots. 
Network 150 may include one or more networks of any 

type, including a Public Land Mobile Network (PLMN), 
Public Switched Telephone Network (PSTN), LAN, metro 
politan area network (MAN), wide area network (WAN), the 
Internet, or an intranet. 

It will be appreciated that the number of components illus 
trated in FIG. 1 is provided for explanatory purposes only. A 
typical system may include more or fewer components than 
are illustrated in FIG. 1. 

Exemplary Upstream/Downstream Communication 

FIG. 2 illustrates exemplary upstream and downstream 
communication between a CMTS 140 and multiple CMs 120 
according to an implementation consistent with the principles 
of the invention. As illustrated in FIG. 2, CMTS 140 and CMs 
120 interconnect via upstream radio frequency (RF) channels 
210-1 through 210-M (collectively referred to as upstream 
channels 210) and downstream RF channels 220-1 through 
210-M (collectively referred to as downstream channels) of 
cable network 130 that may be implemented on a common 
physical communication channel. Such as hybrid fiber/coax 
(HFC). While FIG. 2 shows M upstream channels 210, M 
downstream channels 220, and MCMs 120, this is for illus 
trative purposes only. In practice, the number of upstream 
channels 210, downstream channels 220, and CMs 120 may 
differ. 
CMTS 140 may transmit data (including packet and/or 

non-packet data) to each CM 120 on a downstream channel 
220 and may receive data (including packet and/or non 
packet data) from each CM 120 via an upstream channel 210. 
Each upstream channel 210 and downstream channel 220 
may be associated with a different frequency. 

Each upstream channel 210 may further include multiple 
“virtual channels. Each virtual upstream channel may 
include a multiplexed timeslot of the upstream channel fre 
quency. Each virtual upstream channel may further be asso 
ciated with different transmission characteristics of CMs 120. 
Such different transmission characteristics may include a 
different channel profile, such as different time-division mul 
tiplexed (TDM) timeslot size, symbol rate, frequency, pre 
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amble pattern, and/or burst profile. The different burst profile 
may include a different modulation, preamble length, data 
block size (e.g., Reed-Solomon block size), error correction 
(e.g., Reed-Solomon error correction), Scrambling or encryp 
tion, encoding (e.g., differential encoding), maximum burst 
size, and/or guard time size. Upstream channels 210 from 
CMs 120 may, thus, include frequency bandwidth divided 
into multiple channels, with each channel possibly being 
further time division multiplexed into multiple virtual 
upstream channels. 

Exemplary Cable Modem Termination System 

FIG. 3 is an exemplary diagram of a portion of CMTS 140 
according to an implementation consistent with the principles 
of the invention. For ease of explanation, only certain portions 
of CMTS 140 involved in upstream communications are 
illustrated. Other portions involved with, for example, sched 
uling and defining burst profiles, and conducting downstream 
communications, are not shown, but would be understood by 
those skilled in the field of cable modem systems. 
CMTS 140 may include a number of physical input ports 

310-1 through 310-X (collectively referred to as input ports 
310, where X21) connected to a number of receivers 320-1 
through 320-Y (collectively referred to as receivers 320, 
where Y2X). Each of input ports 310 may connect to one or 
more upstream channels, operating at different frequencies, 
on which a CM120 can communicate. In the implementation 
shown in FIG. 3, each of input ports 310 connects to four 
upstream channels. In other implementations, each of input 
ports 310 may connect to more or fewer upstream channels 
(e.g., sixteen upstream channels). 

Receivers 320 may connect to input ports 310 to receive 
data communicated over the corresponding upstream chan 
nels. Receivers 320 may correspond to the number of differ 
ent upstream channels to which the corresponding input ports 
310 connect. In the implementation shown in FIG. 3, the 
number of receivers 320 corresponding to each of input ports 
310 equals four. In other implementations, more or fewer 
receivers 320 may connect to each of input ports 310 (e.g., 
sixteen receivers 320). 
As shown in FIG. 3, receiver 320-1 may process data 

transmitted on channel 1 (CH1); receiver 320-2 may process 
data transmitted on channel 2 (CH2); receiver 320-3 may 
process data transmitted on channel 3 (CH3); and receiver 
320-4 may process data transmitted on channel 4 (CH4). 
Likewise, receiver 320-Y-3 may process data transmitted on 
channel Y-3 (CHY-3); receiver 320-Y-2 may process data 
transmitted on channel Y-2 (CHY-2); receiver 320-Y-1 may 
process data transmitted on channel Y-1 (CH Y-1); and 
receiver 320-Y may process data transmitted on channel Y 
(CHY). 

In an implementation consistent with the principles of the 
invention, a dedicated upstream channel at each input port 
310 may be used for initialization of CMs 120. For example, 
channel 1 may be used for CM initialization at input port 
310-1 and channel Y-3 may be used for CM initialization at 
input port 310-X. The remaining channels (e.g., channels 2-4 
and channels Y-2-Y) may be filled as completely as possible 
with data communication, such as VoIP traffic. 

FIGS. 4A and 4B illustrate exemplary communication 
according to an implementation consistent with the principles 
of the invention. FIG. 4A illustrates exemplary communica 
tion on channel 1 of input port 310-1 and FIG. 4B illustrates 
exemplary communication on channels 2-4 of input port 310 
1. 
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As shown in FIG. 4A, communication on channel 1 

includes data transmissions and CM initialization opportuni 
ties. For example, CMTS 140 may allocate approximately 1.6 
ms for CM initialization during each 10 ms interval. The 
remaining 8.4 ms can be used for other traffic, such as VoIP. In 
other words, approximately 16% of each 10 ms interval may 
be used to offer CM initialization opportunities and the other 
84% of the interval can be used for other purposes, such as 
data communication traffic. CMs 120 may use these initial 
ization opportunities to transmit data, Such as registration 
packets, associated with CM initialization. 
As shown in FIG. 4B, communication on channels 2-4 

includes data transmissions and no CM initialization oppor 
tunities. In other words, approximately 100% of each 10 ms 
interval may be used for data transmissions on channels 2-4. 

Exemplary Processing 

FIG. 5 is a flowchart of exemplary processing for perform 
ing CM initialization according to an implementation consis 
tent with the principles of the invention. For CM initializa 
tion, CMTS 140 may transmit upstream channel descriptors 
on every downstream channel (act 510). An upstream channel 
descriptor may include an upstream channel identifier, which 
uniquely identifies one of the upstream channels, and related 
physical characteristics. 

In one implementation, CMTS 140 may transmit upstream 
channel descriptors that identify all of the upstream channels 
at approximately the same rate. In other words, CMTS 140 
may send out an approximately equal number of upstream 
channel descriptors relating to each of the upstream channels. 
Only one of these upstream channels, however, may be dedi 
cated to offering initialization opportunities. 

In another implementation, CMTS 140 may transmit more 
upstream channel descriptors that identify the upstream chan 
nel that offers CM initialization opportunities than the 
upstream channels that do not offer CM initialization oppor 
tunities. For example, with regard to CMTS 140 illustrated in 
FIG. 3, CMTS 140 may transmit more upstream channel 
descriptors that identify channel 1 than upstream channel 
descriptors that identify channels 2-4. 
When a CM120 connects to cable network 130, it attempts 

to read from one of the downstream channels. CM120 parses 
the upstream channel descriptors on the downstream channel 
(act 520). For example, CM 120 may examine an upstream 
channel identifier and the related physical characteristics in 
an upstream channel descriptor. CM 120 may then read from 
the upstream channel identified by the upstream channel 
identifier (act 530). 

If the upstream channel does not offerinitialization oppor 
tunities (e.g., the channel corresponds to one of channels 2-4). 
then CM120 may read from the upstream channel identified 
by the upstream channel identifier in the next upstream chan 
nel descriptor (acts 540 and 550). If the upstream channel 
offers initialization opportunities, then CM120 may initialize 
in a conventional manner (acts 540 and 560). For example, 
CM120 may transmit certain initialization information, such 
as a registration packet, to CMTS 140 to facilitate initializa 
tion. 

In the case where CMTS 140 sends out an approximately 
equal number of upstream channel descriptors corresponding 
to the different upstream channels, CM120 may need to read 
from one or more upstream channels before locating the one 
upstream channel that offers initialization opportunities. In 
the case where CMTS 140 sends out more upstream channel 
descriptors corresponding to the upstream channel that offers 
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initialization opportunities, CM 120 is more likely to read 
from this upstream channel in the first instance. 

Alternative Cable Modem Termination System 
Configurations 

It has been previously described that an upstream channel 
associated with each input port 310 offers initialization 
opportunities to connected CMs 120. In other implementa 
tions consistent with the principles of the invention, a single 
upstream channel may offer initialization opportunities for 
multiple input ports 310. 

FIG. 6 is an exemplary diagram of a portion of CMTS 140 
according to another implementation consistent with the prin 
ciples of the invention. According to this implementation, 
CMTS 140 may include input ports 610-1 through 610-T 
(collectively referred to as input ports 610, where T21) and 
receivers 620-1 through 620-T (collectively referred to as 
receivers 620). Each of input ports 610 may serve a different 
group of CMs 120. 

There may be a one-to-one correspondence between input 
ports 610 and receivers 620. For example, receiver 620-1 may 
process data transmitted on channel 1 (CH1); receiver 620-2 
may process data transmitted on channel 2 (CH2); receiver 
620-3 may process data transmitted on channel 3 (CH3); and 
receiver 620-T may process data transmitted on channel T 
(CHT). 

In this implementation, channel 1 may be dedicated for CM 
initialization. Channel 1 may connect a fraction of the time to 
the other input ports of CMTS 140 (e.g., input ports 610-2 
through 610-T). In this manner, channel 1 may provide CM 
initialization opportunities to CMs 120 connected to input 
ports 610-2 through 610-T, in addition to CMs 120 connected 
to input port 610-1. This permits receivers 620-2 through 
620-T to operate almost exclusively on data transmissions, 
instead of spending a portion of their time performing CM 
initialization. 

FIG. 7 is an exemplary diagram of a portion of CMTS 140 
according to yet another implementation consistent with the 
principles of the invention. According to this implementation, 
CMTS 140 may include input ports 710-1 through 710-R 
(collectively referred to as input ports 710, where R21) and 
receivers 720-1 through 720-S (collectively referred to as 
receivers 720, where S2R). Each of input ports 710 may 
serve a different group of CMs 120. 
One or more receivers 720 may connect to each of input 

ports 710. For example, receiver 720-1 may process data 
transmitted on channel 1 (CH1); receiver 720-2 may process 
data transmitted on channel 2 (CH2); receiver 720-3 may 
process data transmitted on channel 3 (CH3); and receiver 
720-4 may process data transmitted on channel 4 (CH4). 
Likewise, receiver 720-S-3 may process data transmitted on 
channel S-3 (CHS-3); receiver 720-S-2 may process data 
transmitted on channel S-2 (CHS-2); receiver 720-S-1 may 
process data transmitted on channel S-1 (CH S-1); and 
receiver 720-S may process data transmitted on channel S 
(CHS). 

In this implementation, channel 1 may be dedicated for CM 
initialization. Channel 1 may connect a fraction of the time to 
the other input ports of CMTS 140 (e.g., input port 710-R). In 
this manner, channel 1 may provide CM initialization oppor 
tunities to CMs 120 connected to input port 710-R, in addition 
to CMs 120 connected to input port 710-1. This permits 
receivers 720-2 through 720-S to operate almost exclusively 
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8 
on data transmissions, instead of spending a portion of their 
time performing CM initialization. 

CONCLUSION 

Systems and methods consistent with the principles of the 
invention efficiently use the bandwidth on the upstream chan 
nels of a cable modem system. For example, the systems and 
methods provide a dedicated upstream channel for use in 
cable modem initialization, thereby leaving the remaining 
upstream channels free to handle data communications. 
The foregoing description of embodiments of the present 

invention provides illustration and description, but is not 
intended to be exhaustive or to limit the invention to the 
precise form disclosed. Modifications and variations are pos 
sible in light of the above teachings or may be acquired from 
practice of the invention. 

For example, it was previously described that a single 
upstream channel is dedicated to providing CM initialization 
opportunities. In other implementations, more, but less than 
all, upstream channels may provide CM initialization oppor 
tunities. 

Also, although the description used specific numbers of 
channels, input ports, and receivers, these numbers are purely 
exemplary. The numbers of channels, input ports, and receiv 
ers in CMTS 140 may be less than or greater than the specific 
numbers described. 
While a series of acts has been described with regard to 

FIG. 5, the order of the acts may vary in other implementa 
tions consistent with the present invention. Also, non-depen 
dent acts may be performed in parallel. 
No element, act, or instruction used in the description of the 

present application should be construed as critical or essential 
to the invention unless explicitly described as such. Also, as 
used herein, the article 'a' is intended to include one or more 
items. Where only one item is intended, the term “one' or 
similar language is used. The scope of the invention is defined 
by the claims and their equivalents. 
What is claimed: 
1. A method for initializing devices in a cable modem 

system, the method, performed by at least one of the devices, 
comprising: 

receiving upstream channel identifiers on a plurality of 
downstream channels, each of the upstream channel 
identifiers identifying one of a plurality of upstream 
channels, at least one upstream channel, of the plurality 
of upstream channels, being dedicated to providing ini 
tialization opportunities, the at least one upstream chan 
nel including fewer than all of the plurality of upstream 
channels, where one or more upstream channels, of the 
plurality of upstream channels, provide no initialization 
opportunities and transmit data communications traffic 
while the dedicated at least one upstream channel pro 
vides initialization opportunities, where the one or more 
upstream channels differ from the at least one upstream 
channel; 

reading from aparticular upstream channel, of the plurality 
of upstream channels, identified by a particular one of 
the upstream channel identifiers; 

determining whether the particular upstream channel cor 
responds to the at least one upstream channel that pro 
vides initialization opportunities; 

performing initialization when the particular upstream 
channel corresponds to the at least one upstream chan 
nel, 

reading, when the particular upstream channel does not 
correspond to the at least one upstream channel, another 
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one of the plurality of upstream channels, identified by 
another one of the upstream channel identifiers; 

determining, based on reading the other one of the 
upstream channels, whether the other one of the 
upstream channels corresponds to the at least one 5 
upstream channel; and 

performing, when the other one of the upstream channels 
corresponds to the at least one upstream channel, initial 
ization. 

2. The method of claim 1, where the at least one upstream 10 
channel includes a single one of the plurality of upstream 
channels. 

3. The method of claim 1, where receiving the upstream 
channel identifiers includes: 

receiving an equal number of upstream channel identifiers 15 
corresponding to each of the plurality of upstream chan 
nels. 

4. The method of claim 1, where receiving the upstream 
channel identifiers includes: 

receiving a greater quantity of upstream channel identifiers 20 
corresponding to the at least one upstream channel than 
upstream channel identifiers corresponding to other 
ones of the plurality of upstream channels. 

5. The method of claim 1, where performing the initializa 
tion includes: 

transmitting a registration packet on the particular 
upstream channel. 

6. A system comprising: 
at least one device to: 

receive upstream channel identifiers on a plurality of 30 
downstream channels, each of the plurality of 
upstream channel identifiers identifying a corre 
sponding one of a plurality of upstream channels, one 
upstream channel, of the plurality of upstream chan 
nels, being dedicated to provide initialization oppor- 35 
tunities, another upstream channel, of the plurality of 
upstream channels, that provides no initialization 
opportunities and transmits data communications 
traffic while the dedicated one upstream channel is 
providing initialization opportunities; 

read from a particular upstream channel, of the plurality 
of upstream channels, identified by a particular one of 
the upstream channel identifiers; 

determine whether the particular upstream channel cor 
responds to the one upstream channel that provides 
initialization opportunities or to the other upstream 
channel that provides no initialization opportunities; 

perform initialization when the particular upstream 
channel corresponds to the one upstream channel and 
not to the other upstream channel; 

read from a further upstream channel, of the plurality of 
upstream channels, identified by a further one of the 
upstream channel identifiers when the particular 
upstream channel corresponds to the other upstream 
channel; 

determine whether the further upstream channel corre 
sponds to the one upstream channel that provides 
initialization opportunities; and 

perform initialization when the further upstream chan 
nel corresponds to the one upstream channel. 

7. The system of claim 6, where when receiving upstream 
channel identifiers, the at least one device is further to: 

receive an equal number of upstream channel identifiers 
corresponding to each of the plurality of upstream chan 
nels. 

8. The system of claim 6, where when receiving upstream 
channel identifiers, the at least one device is further to: 
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10 
receive a larger quantity of upstream channel identifiers 

corresponding to the one upstream channel than 
upstream channel identifiers corresponding to other 
ones of the plurality of upstream channels. 

9. The system of claim 6, where when performing initial 
ization, the at least one device is further to: 

send a registration packet on the particular upstream chan 
nel. 

10. The system of claim 6, where the at least one device is 
a cable modem. 

11. A system for initializing devices in a cable modem 
network, the system comprising: 

a Server to: 

provide a plurality of downstream channels for transmit 
ting data to the devices; 

provide a plurality of upstream channels for receiving 
data from the devices, a particular upstream channel, 
of the plurality of upstream channels, being dedicated 
to provide initialization opportunities, other ones of 
the plurality of upstream channels to provide no ini 
tialization opportunities; 

transmit upstream channel identifiers on the down 
stream channels, the upstream channel identifiers 
identifying the plurality of upstream channels; 

receive initialization data on the particular upstream 
channel; and 

receive data communications traffic on another one of 
the plurality of upstream channels while the dedicated 
at least one upstream channel provides initialization 
opportunities, and 

where the devices are to: 
receive the upstream channel identifiers on the plurality 

of downstream channels, 
read from a first upstream channel, of the plurality of 

upstream channels, identified by a first upstream 
channel identifier of the upstream channel identifiers, 

determine whether the first upstream channel corre 
sponds to the particular upstream channel that pro 
vides initialization opportunities, 

perform initialization when the first upstream channel 
corresponds to the particular upstream channel; 

read from a second upstream channel, of the plurality of 
upstream channels, identified by a second upstream 
channel identifier of the upstream channel identifiers 
when the first upstream channel does not correspond 
to the particular upstream channel, 

determine whether the second upstream channel corre 
sponds to the particular upstream channel that pro 
vides initialization opportunities, and 

perform initialization when the second upstream chan 
nel corresponds to the particular channel. 

12. A cable modem system, comprising: 
a plurality of cable modems; and 
a cable modem termination system connected to the plu 

rality of cable modems via a plurality of upstream chan 
nels and a plurality of downstream channels, where the 
cable modem termination system is to: 
provide initialization opportunities for the plurality of 

cable modems on at least one upstream channel of the 
plurality of upstream channels, the at least one 
upstream channel being dedicated to handling cable 
modem initialization, 

provide no initialization opportunities for the plurality 
of cable modems on at least one other upstream chan 
nel of the plurality of upstream channels and transmit 
data communications traffic on the at least one other 
upstream channel of the plurality of upstream chan 
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nels while the dedicated at least one upstream channel 
provides cable modem initialization opportunities, 

transmit upstream channel identifiers on the plurality of 
downstream channels, each of the upstream channel 
identifiers identifying one of the plurality of upstream 5 
channels, and 

receive initialization data on the at least one upstream 
channel and no initialization data on the at least one 
other upstream channel, and 10 

where the plurality of cable modems are to: 
receive the upstream channel identifiers on the plurality 

of downstream channels, 
read from a first upstream channel, of the plurality of 

upstream channels, identified by a first upstream 15 
channel identifier of the upstream channel identifiers, 

12 
determine whether the first upstream channel corre 

sponds to the at least one upstream channel that pro 
vides initialization opportunities, 

perform initialization when the first upstream channel 
corresponds to the at least one upstream channel; 

read from a second upstream channel, of the plurality of 
upstream channels, identified by a second upstream 
channel identifier of the upstream channel identifiers 
when the first upstream channel does not correspond 
to the at least one upstream channel, 

determine whether the second upstream channel corre 
sponds to the at least one upstream channel that pro 
vides initialization opportunities, and 

perform initialization when the second upstream chan 
nel corresponds to the at least one upstream channel. 

k k k k k 


